Abstract-S-nitrosoglutathione (GSNO) is a nitrosylating agent which mediates the posttranslational process of Snitrosylation on proteins resulting in modulation of their activity. GSNOR (S-Nitrosoglutathione reductase) is an enzyme related to GSNO degration, which has been used extensively in controlling S-nitrosylation levels in vivo.
INTRODUCTION
S-Nitrosoglutathione (GSNO) reductase (GSNOR), also known as the human ADH class III enzyme and formaldehyde dehydrogenase [1] , is a highly conserved enzyme that catalyzes the metabolism of the most abundant low molecular weight S-nitrosothiols (SNO), GSNO [2, 3] and has been identified as a potential drug target for the treatment of a broad range of diseases [3] [4] [5] [6] . GSNOR has been shown to be essential in vascular homeostasis and for survival during endotoxic challenge, underlining the important role that GSNOR plays in the cellular defence against nitrosative stress [2] .
Myocardin, a coactivator of serum response factor (SRF), is highly expressed in embryonic cardiac and smooth muscle lineages plays a critical role in regulating smooth muscle cells phenotype switch [7, 8] . Myocardin belongs to the SAP (SAF-A/B, Acinus, and PIAS) domain family of transcription factors and is a cardiac and smooth musclespecific expressed transcriptional coactivator of serum response factor (SRF) which binds to the CArG box (CC[A/T]6GG) to regulate cardiac and smooth musclespecific genes [9] .
In this study, GSNOR promoter was amplificated from human genome by PCR and inserted into pGL-3 (luciferase vector) basic vector successfully. Furthermore, luciferase assays were performed in VSMCs. The results showed that myocardin activates GSNOR promoter transcription. Our research will help us to screen some novel factors of VSMCs in regulating S-nitrosylation levels.
II. MATERIALS AND METHODS

A. Cell Culture
Human Vascular smooth muscle cell(VSMC) line was obtained from American Type Culture Collection. VSMCs were grown in Dulbecco's modified Eagle's medium (DMEM) (GIBCO) supplemented with 10% fetal bovine serum (FBS) at 37℃ in a 5% CO2 incubator.
B. Plasmid Construction
The human genome was extracted from VSMCs. GSNOR promoter fragment from -1263 to +90 is amplified by PCR using the primers (F: 5'-CGAGGTACCCAGAAATCCAGTAGGCAGTT -3'; R: 5'-TATACGCGTATGTTCACGGATTCTGGTCG -3'). PCR condition is as follows: Pre-degeneration for 5 min at 94℃, denaturation for 1 minute at 94℃, annealing for 1 min at 56℃, and extension for 1.5 minute at 72℃. PCR reaction was carried out for 35 cycles and PCR products were visualized in 2% agarose gels stained with ethidium bromide under UV transillumination.
The PCR product and pGL3-Basic vehicle plasmid were digested with restriction enzyme KpnI and MluI at 37℃ for 1h. The fragment of PCR product and pGL3-Basic vehicle plasmid were mixed with 2 µL T4 ligase buffer and 1 µL T4 DNA ligase and added water to 20µL, incubated at 16℃ for 24h, and then transformed into competent E.coli. Monoclonal colony was well separated by incubating in 5 mL LB which contains ampicillin at 37℃ overnight. A monoclonal colony was picked and cultured in LB. The plasmid was extracted with the small extraction of plasmid kit (Solarbio) according to the manufacturer's instructions and sequenced.
C. Luciferase Reporter Assays
18 hours after transfection, 50 µL of protein extracts (100 μL/well) were prepared for luciferase assays, which were measured by using a luciferase reporter assay system (Promega) on a Synergy™ 4 (Bioteck). All experiments were performed at least three times with different preparations of plasmids and primary cells, producing qualitatively similar results.
III. RESULT
A. Construction of GSNOR Promoter Luciferase Reporter
Plasmid To estimate the PCR amplification of GSNOR promoter, agarose gel electrophoresis was performed. As shown in Figure1, a single band emerged at the site of 1354bp, which represents the PCR products of GSNOR promoter. Then, the PCR product was digested by double restriction enzymes and cloned to the pGL3-Basic vector. After that, the recombinant plasmid was extracted and purified, and the agarose gel electrophoretic analysis was performed. Figure2 showed the size of recombinant plasmid that was purified. To confirm the recombinant plasmids, we used double restriction enzymes to digest them and then electrophoresed through agarose gel. As shown in Figure3, the recombinant plasmid was cut into two bands. One band was at about 1,354 bp, which represents GSNOR promoter, and another band was at 5,000 bp, which represents pGL3-Basic vehicle plasmid. The luciferase reporter plasmid of GSNOR gene promoter was further confirmed by sequencing. The result of DNA sequence alignment showed that luciferase reporter plasmid containing GSNOR promoter was constructed successfully. 
B. Fluorescence of the Efficiency of Transduction
The transfection efficiency was demonstrated using a EGFP (enhanced green fluoresent protein) expression plasmid. As shown in Figure4, the transfection efficiency was approximately 60%, demonstrating that DNA was transfected efficiently into VSMCs. 
C. Luciferase Assay 1) Myocardin can enhance the transcriptional activity of GSNOR promoter obviously
Luciferase Reporter Assays were performed after VSMCs were transfected with myocardin and GSNOR promoter. Contrasting with control group transfected with pcDNA3.1, myocardin showed a significant effect to enhance the transcription activity of GSNOR promoter (Figure5). Myocardin can enhance the transcriptional activity of GSNOR.
IV. DISCUSSION
GSNOR is a Class III ADH encoded by the ADH 5 gene in humans and GSNOR is also referred to as formaldehyde dehydrogenase which oxidizes S-hydroxymethylglutathione. GSNOR was recently shown to be the major enzyme that catabolizes GSNO [1, 9] by converting GSNO to S-hydroxylamino-glutathione [10] . Importantly, GSNOR shows specificity toward GSNO rather than other substrates [1, 10] . GSNO is one of the major, biologically stable nitric oxide (NO) adducts of cysteine containing peptides and proteins [11] .
GSNO is an efficient agent of protein trans-nitrosylation and thus plays a critical role in maintaining the balance of SNOs. S-nitrosylation is an important biological reaction of nitric oxide and refers to the conversion of thiol groups, including cysteine residues in proteins, to form S-nitrosothiols [12] . GSNOR could catalyze the reduction of GSNO [3, 4] to the unstable intermediate S-(N-hydroxyamino)glutathione to control the balance of Snitrosylation lelevs [13] .
Myocardin was originally identified as a serum response factor (SRF) co-factor expressed only in cardiomyocytes and smooth muscle cells [14] . Myocardin increases activation of SRF-dependent genes by forming a higher order complex with SRF and facilitating its association with its CArG box DNA binding domain. Transcriptional activation is promoted by a variety of mechanisms including myocardin's own powerful transcriptional activation domain [15] .
In this study, we cloned GSNOR promoter luciferase reporter plasmid successfully and found that myocardin could enhance the transcriptional activity of GSNOR promoter. Our findings support the premise from the transcriptional level that myocardin can increase the ability of GSNO degradation in VSMCs. Our research will help us to screen some novel factors in regulating S-nitrosylation levels in vivo.
